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09.00-09.30  COFFEE & REGISTRATION

09.35-10.10  TRADITIONS BROKEN IN MODERN CONTAINER SHIP DESIGN
G.P.J.J. Hagesteijn, P.M. Hooijmans, K.H.v.d. Meij; Maritime Research Institute Netherlands. 
D.Greening; Seaspan Ship Management Limited. L.Yu; Marine Design and Research Institute of China.
Modern container ship designs are being balanced for minimum fuel consumption and maximum 
loadability. The 10000 SAVER developed by the Canadian Owner Seaspan Ship Management Limited, 
the Marine Design and Research Institute of China (MARIC) and the Maritime Research Institute 
Netherlands (MARIN) is one of these pioneers. This design breaks with the tradition of focusing on 
a design point, design draught and trail speed, and instead optimizes the ship for the intended/
expected operational profile. This paper addresses the multi-objective design aspects and the 
challenges experienced in the ship design process from an Owner, Yard and hydrodynamic point of 
view. For the design of the SAVER 10000, the operational profile provided by Seaspan was taken into 
account to develop a hydrodynamic fuel efficient design, whilst on the other hand allowing for the 
maximization of the loadability of the expected cargo profile. This has allowed the development of 
a design that balances the fuel consumption with the load carrying capacity across the operational 
profile of the ship. This provides a ship with superior performance as compared to a traditional 
design which often operated off of its design condition. The importance of the operational profile 
is further highlighted by the fact that the requirements of two different Charterers resulted in two 
different designs. Both designs utilized the same hull form but had different amounts of installed 
power driving different high efficiency propellers. The design of the aft hull and the propellers was 
constrained by the need to control the propeller induced pressure pulses and related vibration issues 
in the construction of the vessel. From a seakeeping point of view, the longitudinal strength with 
respect to springing and whipping will be addressed as well as the added resistance due to waves.

10.10-10.45  HOLISTIC APPLICATIONS IN CONTAINERSHIP DESIGN
L. Nikolopoulos, A. Papanikolaou, G. Koutroukis; National Tech. Univ. of Athens. P. Sames, M. Köpke; 
Marcus Ihms; Germanischer Lloyd SE. Stefan Harries; Friendship Systems GmbH.
High fuel prices, low freight rates and environmental concerns have influenced the design and 
operational characteristics of all types of ships. In recent years particularly container ship designs 
changed with considerable engineering as well as commercial effects in order to produce a new 
generation of ECO-ship designs. This designs demonstrate lower emissions, lower operational 
costs and are more competitive compared to traditional tonnage. This paper presents a holistic, 
multi-objective optimization procedure for the design of such containerships. It encompasses the 
development of parametric models for the optimization of medium size (between 3,500 and 4,000 
TEU) vessels with emphasis on Intra-Asian trade. Fully parametric geometric modeling techniques 
of simulation driven design are employed in the frame of the CAD/CAE environment of FRIENDSHIP-
Framework, combined with sophisticated assessment tools for the evaluation of critical ship design 
attributes, such as ship’s weight, stability, resistance and powering for ,common operational 
conditions. The developed multi-criteria and multi-staged optimization approach enables the 
effective exploration of an extended design space (with the utilization of genetic algorithms-NSGA 
II) targeting the minimization of the Required Freight Rate (RFR), as well as of the Energy Efficiency 
Design Index (EEDI) and the minimization of ballast water carriage for the common operational 
conditions (in some cases it can be considered zero). Further emphasis is put on enhancing port 
efficiency to reduce time in port and consequently allow the reduction of transit speed between 
ports, as defined in previous research work and simulations.
Keywords: multi-objective optimization; energy efficiency; port efficiency; innovative containership; 
zero ballast ship; simulation driven design.

10.45-11.15  COFFEE

11.15-11.50  INFLUENCE OF HULL FLEXIBILITY AND HULL GIRDER VIBRATIONS IN THE  
  DESIGN OF MODERN ULTRA LARGE CONTAINER SHIPS
Konstantinos Chatzitolios; Bureau Veritas. Karine Savreux; Tecnitas
The considerable increase in size of container ships affects their hull girder flexibility making 
Ultra Large Container Ships (ULCS) inherently more flexible. The flexible hull girder can become 
susceptible to vibrations induced randomly by the sea and periodic vibrations induced by mechanical 
equipment.  Random hull girder vibrations from whipping (slamming) contribute to increased 
fatigue damage and extreme loading while hull girder vibrations induced by springing influence 
only fatigue life. The line shafting diameter of ULCS is commonly about 1 m and even more for 
accommodating the high output power. Consequently, the line shafting is very stiff and its static and 
dynamic interaction with the flexible hull must be carefully studied using dedicated methodology for 
defining the optimum alignment conditions. In addition, the decrease in natural frequencies of the 
more flexible hull results in a higher risk of resonant response of the hull girder vibration modes to 
the excitation frequencies of the main engine and the propeller. The resulting vibrations can lead 
to damages in the ship’s structure, influence the behavior of the engine and other equipment and 
also impact negatively the comfort of the crew. The advanced methodologies that Bureau Veritas 
and Tecnitas have developed and are applying to mitigate the risks emanating from the static and 
dynamic interaction between propulsion plant and hull of ultra large container ships are presented. 
The impact of whipping and springing on the extreme loads and the fatigue life is also shown together 
with possible design solutions. 

11.50-12.25  HYDROELASTICITY OF VERY LARGE CONTAINER SHIPS ANALYSED BY  
  COUPLING OF 1D STRUCTURAL MODEL AND 3D HYDRODYNAMIC MODEL
I. Senjanović, M. Tomić, N. Vladimir, N. Hadžić; University of Zagreb. Š. Malenica; Bureau Veritas.
Some new results on the hydroelasticity of very large container ships, achieved after presentation 
on the RINA conference 2008, Ref. [1], within EU FP7 project TULCS (Tools for Ultra Large Container 
Ships), are presented. An advanced thin-walled girder theory based on the modified Timoshenko 
beam theory for flexural vibration and analogically developed torsional beam theory, is used for 
formulation of the beam finite element for analysis of coupled horizontal and torsional ship hull 
vibrations. The model includes bending, shear, torsional and warping stiffness, and rotary inertia. 
Special attention is paid to the contribution of transverse bulkheads on the open hull stiffness, as 
well as to the reduced stiffness of the short engine room structure. Also, distorsion of transverse 
bulkheads at transition from open to closed ship cross-section is analysed. In all 3D FEM analysis 

NASTRAN is used. Another problem related to the ship hydroelasticity is proper definition of 
restoring stiffness of rigid and elastic modes. Two definitions are considered: consistent one, 
which includes hydrostatic and gravity properties, and complete one with geometric stiffness as 
structural contribution. The finite element formulation of the restoring stiffness is presented. 
Hydrodynamic model, based on the modal superposition method, is shortly described for zero ship 
speed as the simplest case. The problem is solved by the BV software HYDROSTAR for real ship speed. 
Beam sectional displacements are transferred to the wetted surface in order to determine modal 
hydrodynamic forces: damping, inertia and wave excitation. 1D finite element model is verified 
by comparing dry natural frequencies and modes with those of 3D FEM analysis for an 11400 TEU 
container ship. Complete hydroelastic response for the same vessel is determined by coupled 1D 
structural model and 3D hydrodynamic model as well as for 3D structural and hydrodynamic model. 
The obtained results agree very well. In addition fatigue of structural elements exposed to high stress 
concentration is considered.

12.25-13.25  LUNCH

13.25-14.00  DEVELOPMENT OF AN ‘AUTOMATED’ CAD MODEL GENERATION OF  
  GLOBALLY OPTIMIZED CONTAINER SHIP DESIGN
Ankit & Ujjawal Chauhan; Department of Ocean Engineering and Naval Architecture, Indian Institute 
of Technology
Preliminary design of a ship relies on generation of parameters through empirical estimations. 
However, these may vary marginally or significantly as compared to those in real-time. Computer 
applications have developed significantly in the last several years, thus aiding ship design, and 
facilitating design optimization based on different criteria. In the method presented, the design cycle 
starts with input of ship-owner's requirements - this starts an ‘automated’ process for preliminary 
estimation, CAD model generation using NURBS surface, iterative optimization and decision making 
based on multi-variable parameters. A database of existent models speeds up optimization through 
interpolation techniques as an initial tool. CAD model generation using NURBS surface helps in 
better estimation of actual parameters in ship design which improves empirical estimations. This 
process reduces significant errors and is critical in preliminary ship design. The given preliminary 
container ship design module uses a global optimization model utilizing different constrained multi-
criteria crucial for ship design including container space requirements, freight rate charges, etc. 
In the final stage, geometric modelling is done to compartmentalize interior spaces for container 
accommodation. Also, the model allows verification of regulation constraints for stability and global 
longitudinal strength analysis.

14.00-14.35  EVALUATING WEATHER ROUTING DECISIONS USING ENSEMBLE WEATHER  
  FORECASTS
Lukas Skoglund; Royal Institute of Technology, KTH, Sweden
Weather routing decisions are based on the predicted performance, i.e. ETA and fuel consumption, 
and feasibility, i.e. whether any constraints on the operation of a vessel are violated, of different 
candidate routes. The predicted performance and feasibility of candidate routes are evaluated using 
a weather forecast and thus the reliability of the decision is strongly affected by the accuracy of 
that forecast. Ensemble weather forecasts are proven to be an effective method of assessing the 
uncertainty of the associated deterministic weather forecast. In this paper the potential benefits 
of evaluating weather routing decisions using the ensemble weather forecast are investigated. 
Focus is on comparing the prediction errors, of the performance and feasibility, resulting from 
using the deterministic and ensemble weather forecasts. Prediction errors are determined by using 
an approximation of the true evolution of the weather to calculate the realized performance and 
feasibility of candidate routes. Different ways of calculating the performance and feasibility of 
candidate routes using the ensemble weather forecast are discussed and compared. The results 
of the investigation performed in this paper show that the use of ensemble weather forecasts 
significantly can increase the reliability of the routing decision.

14.35-15.05  COFFEE

15.05-15.40  A NEW DESIGN OF CONTAINER CARRIERS FOR MAXIMIZING CARGO  
  CAPACITY
Hong-Il Im, Byung-Ki Choi, Hong-Ryeul Ryu, Byeong-Rok Lee, Jade Yang; Hyundai Heavy Industries 
Co., Ltd. Dae-Seung Cho; Pusan National University, Korea
There is no doubt that one of the main purposes in ship design is to maximize cargo capacity in the 
restricted dimension.  The cargo capacity depends mainly on the eyes for design and container carrier 
is no exception in this regard.  Despite many efforts to increase the number of loadable container 
in container carrier, there have been limits within several tens of TEU due to the restricted space 
and relevant rule in conventional designs as we can see one of the example to load more boxes 
of container on deck in the case such as blind sector stowage using navigation field of vision. We 
will introduce a new design which provides ship owners with maximized income with maximized 
utilization of space for container stowage.  The new design gives extended capacity in loadable 
containers.  It, for example, loads more than around 350, 400 and 500 TEU in 14,000, 16,000 and 
18,000 TEU class respectively in the same size of conventional container carriers.  In addition to 
the capacity, better stability through rearrangement of several compartments, enhanced energy 
efficiency design idex(EEDI) through mixing effect of decrease in lightship weight(LWT) caused by 
reduced global static loading with capacity increase and reviews on longitudinal strength especially 
the comparison of structural response on torsional moment with the conventional 2-island type 
will be introduced.  Finally a new concept in accidental limit state aspect and the other aspects in 
structural design will also be introduced.

16.15- GENERAL DISCUSSION & EVENING DRINKS RECEPTION

DAY 1 PAPERS:

This represents a preliminary programme and may be subject to change
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DAY 2 PAPERS:

This represents a preliminary programme and may be subject to change

09.00-09.30  COFFEE & REGISTRATION

09.35-10.10  ENERGY EFFICIENCY MANAGEMENT SYSTEM APPLICATION 
  & MEASURED DATA ANALYSIS ON CONTAINER SHIP 
Kyungtae Yun, Jungjoong Kim, Yonghee Lee, Yongsung Kim, Gunil Park, Samsung Heavy Industries, 
South Korea, Hankoung Bae and Dongcheol Kim, Hanjin Shipping, South Korea
Recent global recession has been prolonged as positioning ship owners to unfavourable business 
environment for several years. Most of shipping companies are currently trying to ascertain their 
energy efficiency levels and to find energy saving opportunities to survive in this hard time. For 
this reason, the ship energy management system is considered as a monitoring and evaluation tool 
for the cost reduction simultaneously satisfying SEEMP regulation. However, the accurate vessel 
performance evaluation is very difficult in actual seagoing conditions in reality. Vessel efficiency 
changes up to 30% depending on the weather condition, ship motion, engine status, etc. In this paper, 
more comprehensive vessel operational optimization and performance evaluation are executed for 
container vessel. The container vessel is equipped with trim, route, speed optimization tools with 
state-of-art technologies. In addition, main equipment performance is evaluated, and weather & non 
weather effects are analyzed based on ISO correction method. The reasonable accuracy of vessel 
performance prediction is verified for the voyage from Busan in South Korea to Prince Rupert in 
Canada. Finally, energy saving potentials are discussed for each optimization techniques.  

10.10-10.45  PROMISES, PROMISES – CRITICAL ASSESSMENT OF MEASURES TO   
  IMPROVE ENERGY EFFICIENCY IN CONTAINERSHIPS 
Volker Bertram; FutureShip – A GL Company
Containership operators are confronted with a multitude of proposals for fuel saving measures and 
even more promises. Actual savings are generally much lower than quoted numbers in advertisement 
material and even scientific publications. Reasons for discrepancies are discussed and some guidelines 
for selecting suitable measures are given. There are gold mines to be exploited (technical and 
operational options with significant fuel savings without decrease in performance) and mine fields to 
be avoided (false promises that result in zero savings or even losses). For a 4500 TEU containership, 
a case study illustrates realistic saving potential for refitting an existing ship and a newly designed, 
highly energy efficient ship. The case study shows that while significant improvements for existing 
ships are possible, the energy efficiency of new vessels is out of reach.

10.45-11.15  COFFEE

11.15-11.50  MINIMIZE FUEL CONSUMPTION USING TRIM THE SHIPS LOADING   
  COMPUTER AND ALARM MONITORING SYSTEM
 A.J. Bos; Director HMC BV
Minimizing fuel consumption is a major focus in the industry, the laws and regulations on this subject 
are continuously tightened resulting in new innovative ideas. The International Maritime Organization 
(IMO) by means of At MEPC 62 (July 2011) stated the Energy Efficiency Design Index (EEDI) mandatory 
for new ships. Ship Energy Efficiency Management Plan (SEEMP) was made mandatory for all ships. 
A study has been started to use the ships systems to optimize the loading condition of the ships 
to reduce fuel consumption or improve the ships speed. The systems amongst others are the 
loading instrument and tank and draft measurement systems. Algorithms based on Management 
Science techniques and in particular Operations Research techniques result in promising results for 
optimization of speed and fuel consumption. The influences of ship motions and non-linearities on 
the resistance curve of the ship are taken into account. 

11.50-12.25  MODEL-BASED PERFORMANCE ASSESSMENT AND OPTIMISATION OF  
  WASTE HEAT RECOVERY SYSTEMS FOR CONTAINERSHIPS
Nikolaos M.P. Kakalis, Iason C. Stefanatos, George G. Dimopoulos; Det Norske Veritas
Waste heat recovery (WHR) is a promising solution for efficient, cost-effective and environmentally 
friendly power generation onboard oceangoing vessels. However, the installation of such systems 
increases significantly the complexity of the power-plant with regards to machinery space and 
weight limitations, safety and operational constraints and higher capital costs. In addition, design 
parameters may change influencing the operational behaviour of the system, e.g. slow steaming. 
To address simultaneously such issues, a techno-economic approach able to take into account the 
design, operation and control of the entire integrated marine energy system throughout its mission 
profile is required. Here, we present the techno-economic assessment and optimisation of WHR 
options for a 13000 TEU containership, currently under slow-steaming, via mathematical modelling 
and simulation techniques. A model of the integrated system of the vessel has been developed using 
a modular library of reconfigurable component models suitable for design, performance and transient 
operation analyses. The actual operational profile of the vessel was considered in the assessment and 
optimisation studies to accurately assess the potential gains. The techno-economic results indicate 
that there is clear potential for installing a WHR system in the vessel, based on net present value 
and payback period. However, the optimal configuration and potential gains strongly depend on 
the operational profile and slow steaming conditions. The optimal operation of the WHR-system in 
partial loads was also estimated and its minimum operational load was calculated. Via model-based 
approaches complex integrated systems can be successfully investigated providing effective decision 
support to system designers, integrators and owners/operators.

12.25-13.25  LUNCH

13.25-14.00  A STUDY ON AIR DRAG REDUCTION ON THE LARGE CONTAINER SHIP IN  
  THE SEA
Kazuyuki Ouchi; Ouchi Ocean Consultant, Inc, Japan
Recently, in case of large container ship, more than half numbers of total containers are stowed on 
deck and the project area above the ship's water line is more than three times of that below the 
water line, so that the air drag on the ship is not so small enough especially in rough sea. The wind 
tunnel test and CFD calculation was carried out in the various cases of the windshield and container 
stowage plan on the 6400TEU container ship. From the experiment, the significant effect of air drag 
reduction is observed in case of putting the front windshield of dome shape, the side windshield 
blocking the spaces between the every container bays, and the wing tail shape stowage in the bays on 
deck  after accommodation house. By adopting these three ways of air drag reduction, more than 5% 
(average in a year) of the total fuel consumption will be saved in the real sea of North Pacific  Ocean.

14.00-14.35  INCREASING RANGE OF NAVIGATION FROM A BUNKER FOR 
  CONTAINER SHIP BY CONVERTING THE PROPULSION DIESEL ENGINE  
  INTO A GUN-ENGINE
Stanislaw Holubowicz; Holubowicz Institute for Advanced Studies
In this paper, author proposes a conversion of marine diesel engine of existing container ship, so the 
convert would operate according to a new engine cycle with energy recovery so as to deliver up to 
four power strokes. The convert would detonate an explosive mixture of fuel vapour and air which 
would produce more power from less fuel. The expected improvement of the range of navigation 
from a bunker could be at least ten times better than that of the original ship.

14.35-15.05  COFFEE

15.05-15.40  THE ULTIMATE JONES ACT DRY CARGO CARRIER– AN INNOVATIVE 
  LNG FUELLED CONTAINER RO-RO VESSEL 
Claudiu Nichita, Tomaž Nabergoj, Dmitriy Sonechko; Project Development and Naval Architecture 
Wärtsilä Ship Design
The coming into force of the newly established ECA on the Eastern and Western board of the USA 
combined with the low price of LNG has raised the interest of traditionally “ATB minded” owners 
to invest in ship shaped vessels to operate them on the protected Jones Act trade routes. In this 
paper, Wärtsilä Ship Design highlights the ship’s layout and the design challenges of the innovative 
solution for a General Cargo Vessel suitable for carriage of containers in cellular cargo holds and 
on-deck/hatches, and vehicles in the RO-RO superstructure located aft. The vessel, tailored for an US 
customer, featuring 219m(LOA) x 32.24m(B) x 18m(D) x 10m(Tsc) is powered by an 8S70ME-C8.2-GI.
TII two stoke high pressure main engine with three(3) 9L28/32DF low pressure auxiliary engines from 
MAN Diesel & Turbo and a Fuel Gas Supply System from TGE Marine Gas Engineering GmbH, equipped 
with abt. 2,300m3 LNG capacity in three(3) tanks, to provide a service speed in excess of 21kts for 
more than 6,000nm endurance. CFD optimised with state-of-art tools and model tested at prime 
model test facilities, with the basic design already started, designed to carry a wide mix of standard 
and high cube 20ft and 40ft (ISO standard), and 45ft/53ft wide body and high cube containers (US 
standard)– 2500TEU equivalent containers, and RO-RO cargo up to 2.2t private US size vehicles as well 
as up to 15t trucks and others vehicles, will serve one of the Jones Act trades, a highly demanding 
emission controlled and competitive area.

15.40-16.15  CONSIDERATIONS IN A HOLISTIC INVESTIGATION OF THE FEASIBILITY  
  AND POTENTIAL ADVANTAGES OF GAS TURBINE BASED PROPULSION  
  FOR FUTURE CONTAINER SHIPS 
Fitzgerald M, Andrews D, Pawling R; UCL 
In recent decades, the conventional choice of prime mover for container ships has been the diesel 
engine. Consequently, incorporation of the diesel engine in the overall design has been well explored. 
Continuing improvement of an established solution does, however, mean novel methods to achieve 
the same goals are rarely investigated. Interest of Gas Turbines for main propulsion has not been 
popular for such ships due to the perceived inability of engines to satisfy the container ships’ 
requirements. This can in part, be seen as due to the current portfolio of gas turbines not being 
designed specifically for such operational needs. Several solutions to utilise the highest percentage 
of total energy of the ship's fuel have been investigated to determine both impacts on ship and prime 
mover design. All these designs essentially fulfil the requirement to minimise the combined power 
requirements for not just propulsion but also accommodation, cargo and auxiliary power. Aspects that 
seem to be critical to the viability of such Gas Turbine powered ship designs include; the flexibility 
and form of the energy being supplied, the fuel type and consumption, and total ship efficiency. 
These would have to be comparable to conventional diesel driven containership designs to warrant 
investigation into the financial comparison for Gas Turbine powered container ships. It is clear that 
the current range of Gas Turbines is not suitable for application to any of the large container ships 
currently in service or on order. However, the study shows from a whole ship design impact that 
a more competitive option might be feasible if the gas turbine technology was more intimately 
integrated with other systems on the ship, which has the potential to meet likely emergent markets 
and regulation.

16.15-  GENERAL DISCUSSION
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